Adenoviral delivery of p53 gene suppresses expression of collagenase-3 (MMP-13) in squamous carcinoma cells.
Squamous cell carcinomas (SCCs) of the head and neck are characterized by high tendency to invade locally and metastasize to lymph nodes. SCC cells express several matrix metalloproteinases (MMPs) and they often harbor mutations in p53 tumor suppressor gene. Collagenase-3 (MMP-13) is specifically expressed by tumor cells of SCCs and it apparently plays an important role in their invasion and metastasis. We used adenoviral gene delivery to examine the effect of wild-type p53 on MMP-13 expression in four head and neck SCC cell lines with mutated p53. Adenoviral delivery of p53 resulted in potent inhibition in production of proMMP-13 (by 71 to 92%) and collagenase-1 (MMP-1) (by 27 to 93%) by all cell lines in 24 h, whereas production of gelatinase-A (MMP-2) and gelatinase-B (MMP-9) was not altered. Adenoviral expression of p53 also suppressed invasion of SCC cells through Matrigel by 35%. Expression of cyclin-dependent kinase inhibitor p21(Waf1/Cip1) was induced 24 h after p53 gene delivery in all SCC cell lines, except one, which lacked detectable p21(Waf1/Cip1) expression. Number of viable cells was not altered and no apoptotic cells were seen 24 h after p53 delivery. These results show, that wild-type p53 potently inhibits expression of MMP-13 and MMP-1 by SCC cells independently of its pro-apoptotic effect. Together these results indicate, that p53 exerts a bi-phasic tumor suppressor effect on SCC cells: inhibition of cell invasion followed by induction of programmed cell death.